To explore the possibility of acute hypervolemic hemodilution combined with controlled hypotension with Nitroglycerin in the elderly patients. 30 elderly patients are randomly divided into three groups: pure application AHH group (Group I), AHH combined use of nitroglycerin group (Group II) and the control group (Group III). The HR, ECG, BP, SpO2, CVP, FIB, PT, APTT were determined in anesthesia (T0), cut skin before (T1), operation after the main steps (T2), and 24 hours after surgery (T3). Group I and Group III patients CVP value of the blood dilution (T1, T2) than baseline (T0) were significantly increased (P<0.05), Group II patients CVP value had no significant changes. Group I and Group II in the actual amount of bleeding significantly lower than Group III (P <0.05). Group II patients without intraoperative blood transfusion, significantly lower than that in Group I (P<0.05), significantly lower than that in Group III (P <0.01). Group I, Group II and Group III patients, the platelet count and fibrinogen significantly reduced (P <0.05), while PT, APTT was significantly longer (P <0.05), but were within the normal range. Acute hypervolemic hemodilution combined with Nitroglycerin controlled hypotension can enhance the effect of blood conservation, especially Nitroglycerin can lessen volume load and possess better myocardial preservation.
Introduction
Acute hypervolemic hemodilution ,as an effective method to reduce allogeneic blood transfusion, has attracted much attention in recent years because of its simple operation and low cost. Nitroglycerin is a common drug for controlling hypotension. It dilate the capacitance vessels and the arterioles to reach the target of hypotension. It can reduce the volume load and the bleeding in the surgical field of AHH, also can dilate coronary artery, reduce myocardial oxygen consumption, increase myocardial compliance and enhance myocardial protection during AHH. In this paper, the feasibility of the application of nitroglycerine controlled hypotension in acute hypervolemic hemodilution in elderly patients was observed, which provided a reference for clinical work. The report is as follows
Materials and Methods

General Data
Thirty elderly patients (12 males and 18 females, aged 65-75 years, weighing 52-87 kg) were selected from the ASA American Association of Anesthesiologists, grade Iand II, estimates that perioperative blood loss more than blood volume by 20% -25%, operation time in 2 -5h. Randomly divided into 3 groups: pure application AHH group (Group I, n=10), AHH combined use of nitroglycerin group (Group II, n=10) and the control group (Group III , n=10).None of the patients in this study had anemia, cardiopulmonary insufficiency, untreated hypertension, impaired liver and kidney function, hypoproteinemia, coagulative dysfunction, or recent use of drugs affecting coagulation function.
The Administration Methods
The peripheral veins were opened before entering the operating room, and 6-8 ml/kg of balanced fluid was input to supplement the fluid lost during preoperative fasting. After entering the operating room, radial artery puncture catheter was used to measure the direct artery pressure, and internal jugular vein puncture catheter was used to measure the central venous pressure (CVP).The endotracheal intubation was completed after sequential intravenous induction by Midazolam 2mg/kg, Vecurbromine 0.1mg/kg, Propofol 1.5mg/kg, Fentanyl 4μg/kg. Isoflunce-N2O-O2 was inhaled intraoperatively to maintain a depth of 1.6-1.8 MAC. Vicuronium Bromide was injected intermittently. 6%Voluven(Hydroxyethyl starch 130/0.4 and sodium chloride injection, Beijing Fresenius Kirby pharmaceutical co., LTD) or sodium lactate Linger's liqiud (Huayue pharmaceutical co., LTD.) 15ml/kg(30ml/min)was injected into the internal jugular vein in the group I, III respectively in 25 minutes. Group II except with Group I of with the same processing, at the same time with nitroglycerin 0.3 mg/kg to 50 ml diluted with normal saline, 15 min before the surgery cut skin micro pump for pumping, speed from 0.5ml/h. According to the adjustment of blood pressure, the blood pressure was lowered slowly, reaching the required hypotension level about 15min, so that the average arterial pressure (MAP) was controlled at 65-75 mmHg, and the hypotension was stopped after the main operation steps were completed. Intraoperative blood loss of GroupIand II, respectively, with equal voluven added. The three groups of urine and wound evaporation water [about 6-8ml/(kgꞏh)] were replaced by the same amount of sodium lactate Lingers solution. When the actual blood loss exceeds 1000ml or Hb<90g/l, the concentrated red blood cells are input. The CVP value was greater than 12cmH2O to terminate the experiment. All patients had appropriate diuresis at the end of surgery.
Observation Index
Intraoperative continuous monitoring of heart rate electrocardiogram(ECG),blood pressure(BP),oxygen saturation(SpO2),central venous pressure(CVP).The clotting parameters [fibrinogen(FIB), prothrombin time (PT), partial thrombin activity time (APTT)] were determined in anesthesia (T0), cut skin before (T1) (Group I, II is equivalent to AHH, AHH + CH is completed), operation after the main steps (T2), 24 hours after surgery(T3).The amount of blood in gauze was estimated by weighing method, and the amount of urine, total amount of blood loss and allogeneic blood input were recorded.
Statistical Treatment
Using SPSS13.0 statistical software, the enumeration data is tested by X 2 , the measurement data were expressed bys mean standard deviation (x±s). T test was used for comparison between groups at the same time, and P<0.05 indicated that the difference was significant.
Results
Three groups of patients with MAP value after anesthesia, before cutting leather (T1) (Group I, II is equivalent to AHH, AHH + CH is completed) were significantly lower than the basic value (T0)(P < 0.05).The MAP of Group II is significantly lower than Group I, III (P < 0.05)when CH. The MAP of Group I, III was significantly increased than the basical value (T0) after hemodilution. There was no significant change in CVP value in Group II. There was no significant difference in postoperative 24 hours (T3) between the 3 groups. The MAP of Group is significantly lower than Group I, III (P<0.05) when CH. The CVP of GroupIis significantly elevated than Group II, III (P<0.05) after hemodilution (T1,T2),but is still in the normal range. In all 3 groups, the intraoperative HR was significantly lower than the basic value (T0) (P <0.05), and there was no significant difference within 24 hours after surgery, as shown in table 1.
The actual amount of intraoperative bleeding in GroupIand Group III was 954ml and 1128 ml, respectively, which was significantly higher than that in Group II (668 ml)(P< 0.05).In Group II, no patients were infused with concentrated red blood cells during operation, which was significantly lower than GroupIin 3 cases (P<0.05), significantly lower than Group III 7 cases (P<0.01).Postoperative urine volume in Group III was significantly higher than that in GroupIand II (P< 0.05), as shown in table 2.
The number of platelets and fibrinogen decreased significantly in the 3 groups compared with the basic value (T0) in the surgery and in the 24 hours after surgery (P<0.05), while PT and APTT were significantly prolonged (P<0.05).The platelet count and fibrinogen in GroupIand II were significantly lower than those in Group III (P<0.05), but APTT and PTT was significantly longer than that in Group III (P<0.05), but they are all within the normal range. As shown in table 3. 
Discussion
Preoperative acute hypervolemic hemodilution (AHH) and intraoperative controlled hypotension (CH) are important measures for perioperative blood protection. Domestic studies have confirmed the safety [1] of AHH in the perioperative period of healthy adults and the superiority [2] of combination with CH. However, there are few reports on the application of this method to the elderly (over 60 years of age in China) [3, 4] . Due to the aging and degeneration of cardiovascular system, the decrease of cardiac reserve function and adaptability to the change of circulating blood volume, the biggest concern is whether the elderly patients can withstand the increased volume load of AHH. Some data show that [5] cardiac function is most likely to be damaged during AHH. The main reasons are as follows: first, coronary circulation has limited compensatory ability to increase oxygen uptake during hemodilution, which makes myocardium prone to hypoxic damage. Second, the increased cardiac burden caused by increased capacity load at AHH increases cardiac work and oxygen consumption, and the excess cardiac compensatory capacity (CVP>12cm H2O) is likely to cause cardiac dysfunction and pulmonary edema. Therefore, it is necessary to reduce the volume load and improve coronary circulation. Through the monitoring of CVP, the change of capacity load can be grasped in time. The results showed that after hemodilution, CVP of GroupIand II was significantly higher than that of Group III, but all of them were within normal range. No postoperative cardiopulmonary dysfunction occurred in 3 groups. The results indicate that the flow rate of 30 ml/min was much lower than that reported in the literature between 60 and 100 ml/min [6] .The safety is guaranteed very much, which is consistent with the domestic research results [3, 4] .AHH is safe and feasible for elderly patients who are generally in good condition and have no cardiopulmonary diseases under strict monitoring of hemodynamics. But at the same time the author also found Group I had 4 cases of elderly patients increased as the amount of input Voluven. CVP increased significantly to the upper limit of normal value, indicating that the body was in a high volume load state, cardiac burden increased, perioperative risk increased. But there was no significant change in CVP in Group II after dilution. This may because of low dose nitroglycerin [0.5-2ug/( kgꞏmin)], which causes moderate vasodilation and avoids acute circulatory overload. Nitroglycerin can reduce myocardial oxygen consumption, dilate coronary artery, reduce ventricular pre-and post-ventricular load, increase blood supply in ischemic area, decrease left ventricular end-diastolic pressure and wall tension, and facilitate blood flow to ischemia. Improve the state of ischemia (oxygen) and provide protection to the heart. The effect of hemodilution and combined use of CH on coagulation and platelet function is still controversial. It was initially thought that hemodilution would result in a decrease in coagulation factor dilution, thereby hindering coagulation [7] .However, some studies have shown that moderate hemodilution can promote coagulation function in vivo and in vitro, cause hypercoagulability, and even increase the incidence of deep venous thrombosis [8] . The authors found that in GroupIand Group II, after hemodilution or combined use of Ch, both PLC and Fib were significantly decreased, while the APTT and PT values of exogenous coagulation pathway were significantly prolonged in GroupIand Group II, respectively (P<0.05).However, all the above values were in the normal range, indicating that AHH had no significant influence on coagulation function. Therefore, the combined application of nitroglycerin to control hypotension can not only significantly enhance the blood protection effect of AHH, but also can reduce the adverse effect of excessive capacity load on the body, and has the advantage of myocardial protection for the elderly patients. It is a safe and effective blood protection measure, worthy of being popularized and applied.
